INTRODUCTION
Adenomyoepithelioma (AME) of the breast is a relatively rare, benign tumor characterized by a biphasic proliferation http://www.cytojournal.com/content/14/1/29 and 2.0 cm in maximum dimensions, respectively. Both were subjected to FNAC. Cytologically, both cases showed moderate cellularity with flat clusters of a biphasic cell population. Although myoepithelial cells were predominant, there were numerous benign epithelial cells too, including bare nuclei and occasional fibrous stromal elements. Both cases were diagnosed as fibroadenoma and underwent lumpectomy. The lumpectomy specimen revealed well-circumscribed, firm, globular mass with gray-white, solid appearance on cut section [ Figure 1a] . On H and E sections, both cases showed an encapsulated and highly cellular lesion consisting of tubules. On careful review of the cytology slides in both cases, it was found that the epithelial clusters were less cohesive, there was intimate association of clusters of stromal cells with the epithelial elements, sometimes encircling the latter [ Figure 1c] , and there was a predominant population of plump-epithelioid naked (myoepithelial) cells which showed occasional intranuclear inclusions [ Figure 1d ]. DISCUSSION AME, a biphasic neoplastic proliferation of luminal and myoepithelial cells, was first described by Hamperl in 1970. [1] As Hamperl had noted, this tumor may display a heterogeneous pattern because of the variable proliferation of epithelial and myoepithelial cells. AME usually presents as a single circumscribed mammary nodule. FNAC findings in AMEs have been described in only a few reports. [2] [3] [4] A retrospective evaluation of cytologic findings from twelve patients with histologically proven benign AMEs at Memorial Sloan-Kettering Cancer Center showed that none of the patients had been diagnosed originally as AME and that cytologic diagnosis of this neoplasm can be very challenging. [2] Cytologically, AMEs can be indistinguishable from fibroadenomas and tubular adenomas since all of in most instances, characteristic intranuclear inclusions may be appreciated only on careful review. [6, 7] This was the case in our patients too.
Cytology of AMEs can sometimes show atypical features in myoepithelial cells, and thus, cytopathologists must be familiar with this entity to avoid a misdiagnosis of carcinoma. [7] Benign and malignant lesions of the breast that fall into the differential diagnosis of AME and their distinguishing characteristics are summarized in Table 1 .
On biopsy, AME shows a biphasic pattern of tubules lined by cuboidal or columnar-shaped epithelial cells surrounded by clear myoepithelial cells. A spectrum of histologic patterns, however, has been observed among various examples of these tumors and even in different areas of individual tumors. Tavassoli described three variants of AME: tubular, spindle cell, and lobular. [12] The tubular pattern, which is characterized by a balanced proliferation of rounded tubules as well as unusually prominent and hyperplastic myoepithelial cells, is the most common and most likely to be misinterpreted as fibroadenoma or tubular adenoma as was the case in our patients. On biopsy, accurate identification of myoepithelial cells and absence of atypical features, such as pronounced nuclear pleomorphism, mitotic activity, necrosis, invasive growth, and overgrowth of one of the two components of the lesion, is crucial to avoid misinterpretation of this lesion as tubular, myoepithelial, or micropapillary carcinoma.
The interplay between epithelial and myoepithelial cell elements is highlighted by immunohistochemical staining with antibodies specific for these two components. The epithelial component stains positive with low molecular weight CK and EMA, while the myoepithelial cell component is highlighted by smooth muscle actin, S-100 protein, calponin, p63, and smooth muscle myosin heavy chains (SMMHC). [2] [3] [4] Although calponin is highly sensitive for detecting myoepithelial cells, SMMHC is more specific and easier to interpret because of its low cross-reactivity with myofibroblasts. [13, 14] Malignant AMEs are usually characterized by cellular pleomorphism, necrosis, high mitotic activity, and invasion of the surrounding tissue. [9] 
CONCLUSION
Benign AME of breast is a rare lesion that mimics fibroadenomas clinically, radiologically, and cytologically. The presence of intranuclear inclusions on cytology can be a useful identification feature but is by no means pathognomonic. Thus, cytologic diagnosis of this entity is extremely difficult and can only be suggested as a differential of fibroadenoma. Correct diagnosis is usually possible only on excisional biopsy and confirmed by demonstrating the biphasic nature of the tumor by IHC. Because of the morphologic heterogeneity of this tumor, [8] Phyllodes tumors Epithelial and myoepithelial cells are seen; more numerous stromal cells and single spindled stromal cells; [6, 9] single bare nuclei more elongated and abundant than in AMEs [10] Fibroadenoma
Can be confused with tubular variant of AME; staghorn epithelial groups and fibrillary stroma (as compared to dense stroma in AME) [11] Tubular adenoma Three-dimensional cohesive balls of ductal cells and tubular structures in highly cellular smears; myoepithelial cells are present along with sheets of ductal cells and as bipolar naked nuclei; no/scanty stroma Tubular carcinoma Angular cell clusters and lack of myoepithelial cells
Adenoid cystic carcinoma
Biphasic pattern with three dimensional cribriform epithelial cell clusters and amorphous hyaline globules [6] AME: Adenomyoepithelioma them share common features of a bland bimodal cell population, admixed with stromal elements and with a predominance of myoepithelial cells. Some authors have studied the subtle distinguishing characters and attempted to differentiate the two cytologically. [5] However, the presence of close association of the stromal component and the epithelial component is not specific for AME, and http://www.cytojournal.com/content/14/1/29 thorough sampling of the tumor is essential to rule out atypia or infiltrative margins. This is vital as incomplete excision may lead to late recurrences. Loose et al. described a spectrum of biologic behavior in six cases of AME, two of which were malignant as they had high mitotic rates (11-14/10 high-power fields) diffusely throughout the tumors and foci of cytologically malignant cells, one of these metastasized to the lung and brain. [15] In summary, we have tried to address the cytological features of tubular variant of AME describing two cases, both were diagnosed as fibroadenomas on prior FNA. In particular, we wish to emphasize that cytological diagnosis of this entity is extremely difficult, and that at best, the pathologist can give a differential diagnosis of this entity. Moreover, a "mistaken" diagnosis of fibroadenoma on FNAC in such cases is of no clinical significance since the two lesions have almost similar clinical behavior, other than the fact that it is prudent to have these cases on long-term follow-up after wide local excision as opposed to fibroadenomas.
